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2and Granato et al., these proceedings) properly computing the radiative
eects of dust on starlight, in order to interpret the huge amount of
available and incoming data over a 4 decades spectral range.
We present here the application of our model as the observational
interface to the Durham group semi{analytical hierarchical galaxy for-
mation model (GALFORM, see Cole et al. 1994, Baugh et al. 1998 for
details). Basically, this model calculates the formation and evolution
of dark matter halos starting from an assumed cosmology and initial
spectrum of density uctuations, then the process of galaxy forma-
tion within these evolving halos is calculated using a set of simple,
physically{motivated rules to model gas cooling, star formation and
supernova feedback. The output from GALFORM, star formation his-
tories and most geometrical parameters, are used as input by GRASIL
to calculate detailed SED for simulated samples of a few thousands
galaxies at dierent redshifts.
In the following sections we outline a brief description of the interface
between the two models and some preliminary results of the compar-
isons with observations. The detailed description will be presented in
forthcoming papers (Granato et al. 1999, Lacey et al. 1999).
2. Model interface
Our photometric model GRASIL has been implemented in several ways
in order to provide a proper observational interface to the semi{analitycal
models. Two aspects required particular consideration:
1. In the hierarchical clustering scenario galaxies are built up from sub{
units which underwent independent star formation and hence chemi-
cal histories before merging to form a galaxy at a given cosmic epoch.
Therefore stars in the nal object do not have a metallicity univocally
determined by their age, as commonly assumed in monolithic one{
zone chemical evolution models, but rather a broad distribution for
each age (see for instance Fig. 1, where the star formation history of
a sample model is shown as a function of time and metallicity).
In order to compute the spectra of these composite objects, the semi-
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Figure 1. An example of the star formation history calculated by the semi{analytical
models: the evolution of the dierent sub{units merging into a galaxy is represented
as a metallicity binned SFR, separately for the components merging into the bulge
and disk of the nal galaxy.
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; j = 1; 11, with weights provided by the metallicity































2. In Silva et al. (1998) we considered systems which are either spheroidal
or disk dominated. Now we have to properly describe galaxies of
all morphological classes, covering the range of bulge{to{disk ratios
B=D yielded by the semi-analytical models in order to reproduce the
distribution of morphologies. The semi{analytical model provides the
star{formation histories separately for each component (see Fig. 1),
we implemented a general composite geometry in which stars and gas
are distributed in both a disk{like component and in a spheroidal one.
To properly compute dust extinction and emission in this geome-
try in a reasonable CPU time we optimized the angular and radial
grids that dene the galaxy volume elements. Since gas is always
in the disk component we adopted a  grid suited for disks, ner
near the equatorial plane, as a function of the disk attening, i.e.





The best radial grid was obtained by merging one suited for bulges,





) =const, with (r) given by a King and
an exponential prole respectively. This yields a radial array depen-
dent on scale{radius=r
gal
, with scale{radius equal to core and disk
scale{radius.
In summary, with these improvements our model is now multicom-
ponent as far as both the stellar mix as a function of time and the
geometry are concerned.
3. Preliminary results
A rst check of the model is provided by the direct comparison of the
SED of the model galaxy catalogue with observed spectra, as the exam-
ple shown in Fig. 2 for eld face{on galaxies with 0 < B/T < 0:5. For
the luminosity and B/T bins where enough data are available the com-
parison is statistically good and well reproduces the great dispersion of
the SED in the IR.
The synthetic luminosity functions (LF) at dierent wavelenghts
of the galaxy catalogue have been computed and compared with ob-
servations. The LF at 0:2m and 60m are shown in Fig. 3 and 4
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5respectively (see captions for explanations). These are computed for
certain prescriptions for the cosmology and the star formation. In par-
ticular, the deciency of the 60m LF at the high luminosity end is
to be attributed mostly to the brown dwarfs rich IMF adopted for
these models rather than to an underestimate of the UV{optical light
dust absorption, since also the 0:2m LF is slightly scarce. Another
possibility to be checked is that the number of galaxies with ongoing or
recent bursts is underestimated in the galaxy catalogue. We are working
to explore the range of parameters of GALFORM and GRASIL able
to t all the available observational constraints.
Figure 2. A sample of model SED for eld face{on galaxies, binned in luminosity and
B/T, with 0 < B/T < 0:5, of the galaxy catalogue generated by the semi{analytical
model. They are compared to available data for face{on galaxies in the same bins.
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6Figure 3. The 2000

A luminosity function. The solid line shows the model LF for
galaxies without recent or ongoing bursts, while the dashed line shows the contri-
bution of galaxies with recent or ongoing bursts. The dotted line shows the total
LF obtained by summing these two contributions. The dot{dashed line shows the
total LF obtained if absorption by dust is neglected. Data are from a UV{selected
redshift survey by Treyer et al. (1998).
Figure 4. The 60m luminosity function. The solid line shows the model LF for
galaxies without recent or ongoing bursts, while the dashed line shows the contribu-
tion of galaxies with recent or ongoing bursts. The dotted line shows the total LF
obtained by summing these two contributions. Data are from galaxies observed by
IRAS by Saunders et al. (1990).
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